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(57) ABSTRACT 

In one of the illustrative embodiments of the invention 
disclosed, a hollow roller (21) is rotatably and axially 
slidably carried on a rail (22) connected with a casing. In the 
other of the embodiments, a roller (31) is rotatably and 
axially slidably received in a recessed fitting (32). In either 
case, the pointing device of this invention is provided with 
noncontact means (23, 27; 33) such as photoelectric means 
for detecting the direction in, and the distance by, which the 
roller is axially moved and for detecting the direction in 
which the roller is rotated and the number of revolutions 
thereof. 

19 Claims, 5 Drawing Sheets 
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ROLLING/SLIDING TYPE POINTING arrow B along the middle portion 11a of the shaft 11 on one 

DEVICE hand, and can be rotated about the axis of the shaft 11 as 

indicated by an arrow C in FIG. 9 on the other hand. First 

BACKGROUND OF THE INVENTION and second rotatable wheels 13 and 14 connected respcc- 

_ . . . , . , , ,5 tively with first and second encoders 15 and 16 abut against 

This invent.cn relates to a dev.ce to be used to input data ^ surface of lhe linder u such ^ ^ ^ 

to a computer, and more particularly to a pointing device to of , hese ro[a|able wheels intersec , orlh u ^ ^ axis 

be used to control the movement of a cursor on a chsplay of , he M 14 b £ d m ^ 

sc ? eD - ^ Particular the invention concerns itself with a rela , ion ^ (he axis of the shaft u Co entl the fi(St 

rolhng/shding type pointing dev.ce m which a sliding cyl- w [oMMe whee , 13 is rota(ed when ^ Knder n ^ 

inder .s used for movmg the cursor. subjected to a rectilineal motion in the direction of the arrow 

DESCRIPTION OF THE PRIOR ART B ', w f c the second rotatable wheel 14 is rotated when the 

_ cylinder 12 is subjected to a rotary motion in the direction 

WherTdata on a desired two-dimensional positibnareTo of the arrow C. 

be provided to a computer, it has been conventional practice/is The aforesaid input devices have a disadvantage that the 
J in the past to use various pointing devices such as a mouse) cylinder 12 cannot provide a sufficient and constant slip in 
|^or trackball so as to dispose the cursor in overlying rela- contact with the shaft 11. A cylinder 12 enlarged for the 
tionship with respectjo_a_specific_.position-on^the-display purpose of having a wide dynamic range affects the desired 
screen. f slip property adversely. On the other hand, a cylinder 12 
* — The-mousehas come into wide use because, in order to 20 which is of comparatively small diameter causes an operator 
input the aforesaid data to the computer, the mouse is simple to have a sense of uneasiness in rotating it, because it has to 
to use such that it has only to be moved on the top of a desk. be rotated together with the shaft 11. In addition, force to be 
Two types of mice are known, one of which is a mechanical exerted on a cylinder 12 by the operator's thumb and fingers 
mouse having a ball on its underside that can roll in all when the cylinder 12 is to be moved in its axial direction is 
directions. Rollers within the mouse ride on the ball so as to 25 different in magnitude from force to be exerted when the 
be contra-rotated thereon so that the direction the ball is cylinder 12 is to be rotated about the axis of the shaft 11. An 
rolling and the number of revolutions thereof may be operational difficulty caused thereby makes it difficult to 
detected and provided to the computer as the direction in control the movement of the pointer. The aforesaid input 
which the mouse is moving and the distance by which the devices have another disadvantage that they are rather 
mouse moves. Another type is an optical mouse, which 30 complicated to manufacture, because contact type means are 
requires a special mousepad that has a grid drawn thereon. used for detecting the distance by which the cylinder 12 is 
This mousepad is irradiated by a laser to detect the mouse's axially moved and the number of revolutions thereof, 
movement. The aforesaid direction and distance to be pro- 
vided to the computer are found from the pattern of light SUMMARY OF THE INVENTION 
beams reflected from the mousepad. 35 One of the primary objects of the invention is to provide 

Essentially, the trackball is a mouse lying on its back, with an improved input device which incorporates the advanta- 

a portion of the rotatably mounted ball exposed above the geous features of prior art devices without suffering from 

upper surface of the body. To move the cursor, the ball is their disadvantages. The improved input device takes the 

rotated with a thumb, fingers, or the palm of a hand. form of a rolling/sliding type pointing device which does not 

The mouse has the disadvantage that it requires much 4 ° require much space to use it, eliminates difficulties encoun- 
space to use it on the top of the desk and gives rise to an tered in case of the trackball in rectilinearly moving the 
operational difficulty with limited space at an operator's cursor, substantially facilitates the control over the move- 
disposal. The trackball has the disadvantage that it makes it mcnl of the cursor with a thumb and/or fingers, affords a 
difficult to quickly input positional information by rectilin- 45 widc d y namic ran S e » and ma Y be either incorporated in or 
early moving the cursor. separated from the keyboard. 

Input devices designed to eliminate both of the aforesaid Another object of the invention is to provide a rolling/ 

disadvantages are disclosed in Japanese Utility Model slidin g tv P e P oint ing device incorporating a roller which, 

Examined Publications Nos. 3-9061 to 3-9063. An impor- when detached from a recessed fitting provided for receiving 

tant feature of these input devices is that a shaft is rotatably 50 the same » can be used a st y lus for in P ut * 

supported by the casing of a keyboard and extends through The first of the foregoing objects is attained by means of 

a cylinder such that the shaft allows the cylinder to be a rail connected with a casing, a hollow roller rotatably and 

slidable thereon but renders the same non-rotatable relative axially slidably carried on the rail, and noncontact means 

to said shaft. Detectors are arranged to detect, respectively, such as photoelectric means for detecting the direction in, 

the distance by which the cylinder is axially moved and the 55 and the distance by, which the hollow roller is axially moved 

number of revolutions thereof. A position on the display and for detecting the direction in which the hollow roller is 

screen is represented by X and Y, where X is determined by rotated and the number of revolutions thereof, 

the distance by which the cylinder is axially moved and Y is The first of the foregoing objects is attained also in a way 

determined by the number of revolutions of the cylinder. different from the above, i.e., by means of a recessed fitting 

Basically, any of the aforesaid input devices is constructed 60 connected with a casing, a roller rotatably and axially 

as shown in FIG. 8. A shaft 11 is journaled in suitable slidably received in the recessed fitting, and noncontact 

bearings 10 in the casing 9 of a keyboard. As will be means such as photoelectric means for detecting the direc- 

apparent from FIG. 9, the shaft 11 has a middle portion 11a lion in, and the distance by, which the roller is axially moved 

of oval shape in cross section, which extends through a and for detecting the direction in which the roller is rotated 

cylinder 12 such that the middle portion 11a allows the 65 and the number of revolutions thereof, 

cylinder to be slidable thereon. Consequently, the cy Under The aforesaid rail or recessed fitting takes the place of the 

12 can be moved in its axial direction as indicated by an shaft used in the prior art devices, and has excellent slip 
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properties both when allowing the roller to be axially moved A slider 26 of U-shaped construction terminates in a pair 

and when allowing it to be rotated. The provison of non- of ends which hold the hollow roller 21 therebetween such 

contact means such as photoelectric means for detecting the that these ends are respectively disposed in opposed rela- 

direction in, and the distance by, which the roller is axially tionship to the end faces of the hollow roller 21. 

moved and for detecting the direction in which the roller is 5 Consequently, the slider 26 does not rotate together with the 

rotated and the number of revolutions thereof results in hollow roller 21 but * capable of axially moving together 

rendering the detecting means free from friction and per- therewith. The structural details of a sliding motion detector 

milting a compact arrangement requiring less space. The 27 for detecting the direction in, and the distance by which 

two-dimensional position of the cursor on the display screen *f hoUow roller 21 is axially moved need not be identical 

is determined by the distance by which the roller is axially 10 ™ th | he structural details of the revolution detector 23. 

moved and by the number of revolutions of the roller. Sl S Dals pirated by the revolution detector 23, sliding 

_ . motion detector 27 and switch means 25 are provided to the 

The invention is herein described with reference to the te a mataA circuit (no , shown) 

drawings which schematically illustrate preferred embodi- ric:ir - „ — i — =r c~c — r~7, ~7 t ^TT — - 

[If the outer cylindrical surface ot the hollow roller 21 has 

ments of the invention. \ . , , ' . .. , 

15 ^ a gnd drawn thereon as is the case with a roller 31 shown m. 

BRIEF DESCRIPTION OF THE DRAWINGS \ FIG ' 4 ' such a hollow roller 21 has the advanta S e < 

t requiring only one photoelectric detector both for detecting ^ 

FIG. 1 is a top plan view of one embodiment of the \ the direction in which the hollow roller 21 is rotated and the / 

invention; \number of revolutions thereof and for detecting the direction f 

FIG. 2 is a side view thereof - 20 * n ' anc * lDe distance DV > which the hollow. roller_21-is-axially-^ 

nG^isasectionalviewtakenonthelinein-IIIofFIG. (™°™ d - AJtemativelyrth^iHr^T^indrical surface of the 

2 and a perspective of the slider therein; Vhollowroller 21 may be circumferentially striped and the 

. . t - . „ , sliding motion detector 27 may be disposed within the cavity 

FIG. 4 is a top plan view of another embodiment of the of ^ hollow mJkr 21 fa ^ according , 0 , he positions 

invention, ^ occupied by the detectors, either the inner or the outer 

FIG. 5 is a side view thereof; cylindrical surface of the hollow roller 21 may have either 

FIG. 6 provides a diagrammatic illustration of a photo- a grid or stripes drawn thereon, 

electric detecting means; Referring in more detail to the photoelectric detecting 

FIG, 7 is a view to help explain how a roller, when means, reference should be made to FIG. 6. A slider 20 

detached from a recessed fitting provided for receiving the 30 disposed in opposed relationship to a detecting means 28 is 

same, can be used as a stylus for input or as a means for moved in directions as indicated by an arrow 20a. The 

writing down; detecting means 28 includes a light source 28b and a 

FIG. 8 is a view, in longitudinal section, of an input device photoresponsive apparatus 28c. A beam of light directed by 

in accordance with the prior art; and lhe u *S nt source 286 10 the surface of the slider 20 is reflected 

™« n . . . . u i- iv iv c is thereon and incident on the photoresponsive apparatus 28c. 

FIG. 9 is a sectional view taken on the line IX — IX of ^ . it _ i c , r ... . * r 1* L 

g During the movement of the slider 20, the quantity of light 

reflected on the surface thereof decreases every time the 

DESCRIPTION OF THE PREFERRED beam of light directed by the light source 28b to the surface 

EMBODIMENTS °^ sn der 2 ** strikes a stripe d drawn thereon perpendicu- 

40 larly to the arrow 20a. Thus the stripe d is recognized from 

Referring now to FIGS. 1 to 3, a rolling/sliding type a decrease in the quantity of reflected light. A measurement 

pointing device embodying this invention includes a hollow value representing the distance by which the slider 20 is 

roller 21, wtujh preferably^has-a length of 10 to 20 cm and moved is obtained from the number of stripes 20d thus 

fan outeTcliameter of 10 to 20 mm! The hollow roller 21 is recognized. The movement of a cursor 30c on a display 

(rptatably_and-axially-slidably-carried on a rail 22 which 45 screen 30 is controlled by a controller 29 such that the cursor 

extends therethrough. An extension extends from each end 30c is moved by a distance corresponding to the aforesaid 

of, and perpendicularly to, the rail 22 and is pivotally joined measurement value and in a direction corresponding to the 

to a palmrest 24. Switch means 25 are disposed one at each direction in which the slider 20 is moved, 

end of the rail 22 on the underside thereof so that a click Referring now particularly to FIGS. 4 and 5, there is 

signal may be transmitted to a computer when the thumb or 50 shown another embodiment of the invention. A roller 31 is 

fingers of an operator engage the hollow roller 21 or the rail rotatably and axially slidably received in a recessed fitting 

22 with a force thereto. 32, with hinges 36 disposed one at each end thereof. Each of 

Instead of being pivotally joined to the palmrest 24, the the hinges 36 comprises a fixed end connected with a 

rail 22 may be journaled in suitable bearings yieldingly palmrest 34 and a hinged end connected with an end of the 

maintained in floating position by springs. 55 recessed fitting 32. The hinged end, together with the 

The outer cylindrical surface of the hollow roller 21 is recessed fitting 32, is pivotal about a hinge pin 36p. Aswitch 

striped along generatrices so that the stripes may serve for means 35 is located below the hinged end so that switching 

detecting the direction in which the hollow roller 21 is action may be effected when the thumb or fingers of an 

rotated and the number of revolutions thereof. Such detec- operator engage the roller 31 or the recessed fitting 32 with 

tion is carried out by a revolution detector 23 disposed 60 a force thereto. 

approximately medially of the ends of an auxiliary rail 22' The outer cylindrical surface of the rqller,31_has~a-gridJ \ 

and in opposed relationship to the outer cylindrical surface drawn thereon, -which serves both for detecting the direction I 

of the hollow roller 21. The revolution detector 23 is a in'which the roller 31 is rotated and the number of revolu- ) 

noncontact detector well known to those skilled in the art as tions thereof and for detecting the direction in, and the f 

a detector utilized in connection with an optical mouse, 65 distance by, which the roller 31 is axially moved. Such j 

which requires a special mousepad that has a grid drawn detection is parried ouTby a detector 33 disposed approxi-j j 

thereon. mately medially of the ends of the recessed.fi tting 32 and inf J 
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opposed relationship to the outer cylindrical surface of the 
roller 31. The detector 33 is of the type well known to those 
skilled in the art as a detector utilized in connection with an 
optical mouse, which requires a special mousepad that has 
a grid drawn thereon. A combination of two one- 
dimensional position detectors of a magnetic type may also 
be regarded as suitable for replacing the detector 33. Signals 
generated by the detector 33 and the switch means 35 are 
provided to the computer through a control circuit (not 
shown). 

FIG. 7 is a view to help explain how the roller 31, when 
detached from the recessed fitting 32, can be used as a stylus 
for input to the computer or as a means for writing down. 

In the embodiments described, the pointing device has 
taken the form of a device separated from the keyboard. It 
will be apparent, however, that the pointing device can be 
mounted on an extended portion of the casing of the key- 
board as shown in FIG. 7. In this case, pointing action can 
be started quickly in liaison with the action of entering 
appropriate keyboard commands. Alternatively, an elon- 
gated recess for receiving the roller 31 in place of the 
recessed fitting 32 may be provided, e.g., in a space left 
between the top row of keys (e.g. function keys) and the 
second row from the top on the keyboard. 

Particular advantages obtained from the foregoing 
embodiments of the invention reside in the facts that the 
rolling/sliding type pointing device of the invention does not 
require much space to use it, eliminates difficulties encoun- 
tered in case of the trackball in rectilinearly moving the 
cursor, substantially facilitates the control over the move- 
ment of the cursor with a thumb and/or fingers, affords a 
wide dynamic range, and may be either incorporated in or 
separated from the keyboard. 

What is claimed is: 

1. A rolling and sliding pointing device comprising: 

a first rail with two ends, each end being joined to a 
palmrest; 

a pipe roller rotatably, axially, slidably, and loosely car- 
ried on the first rail; and 

non-contact photoelectric means for detecting the direc- 
tion in, and the distance by, which the pipe roller is 
axially moved and for detecting the direction in which 
the pipe roller is rotated and the number of revolutions 
thereof, the photoelectric means being disposed on an 
auxiliary rail extending parallel to the first rail and in 
opposed relationship to an outer cylindrical surface of 
the pipe roller. 

2. A rolling and sliding pointing device as defined in claim 

1, further including a slider of U-shaped construction ter- 
minating in a pair of ends which hold said pipe roller 
therebetween, said ends being respectively disposed in 
opposed relationship to respective end faces of said pipe 
roller so that said slider does not rotate together with said 
pipe roller but is capable of axially moving together there- 
with. 

3. A rolling and sliding pointing device as defined in claim 

2, wherein said outer cylindrical surface of said pipe roller 
is striped along generatrices, and said slider includes a web 
striped perpendicularly to said first rail. 

4. A rolling and sliding pointing device as defined in 
claims 1, 2 or 3, wherein an extension extends from each end 
of, and perpendicularly to, said first rail and is pivotally 
joined to said palmrest, switch means being disposed one at 
each end of said first rail on an underside thereof so that a 
click signal is transmitted to a computer when the thumb or 
fingers of an operator engage said pipe roller or said first rail 
with a force thereto. 
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5. A rolling and sliding pointing device as defined in claim 
1, wherein said first rail is yieldingly maintained in floating 
position by springs, switch means being disposed one at 
each end of said first rail on an underside thereof so that a 

5 click signal is transmitted to a computer when the thumb or 
fingers of an operator engage said pipe roller or said first rail 
with a force thereto. 

6. A rolling and sliding pointing device comprising: 
a recessed fitting connected with a casing; 

10 a roller rotatably, axially, slidably and detachably received 
in the recessed fitting; 
and 

non-contact photoelectric means for detecting the direc- 
tion in, and the distance by, which the roller is axially 

15 moved and for detecting the direction in which the 
roller is rotated and the number of revolutions thereof, 
the photoelectric means being disposed on a side rail 
extended upwards from the recessed fitting and in 
opposed relationship to an outer cylindrical surface of 

2 q the roller. 

7. A rolling and sliding pointing device as defined in claim 
6, wherein said roller has a grid drawn on the outer cylin- 
drical surface. 

8. A rolling and sliding pointing device as defined in claim 
25 6, or 7, wherein an extension extends from each end of, and 

perpendicularly to, said recessed fitting and is pivotally 
joined to said casing, switch means being disposed one at 
each end of said recessed fitting on an underside thereof so 
that a click signal is transmitted to a computer when the 
30 thumb or fingers of an operator engage said roller or said 
recessed fitting with a force thereto. 

9. A rolling and sliding pointing device as defined in 
claims 6 or 7, wherein said recessed fitting is yieldingly 
maintained in floating position by springs, switch means 

35 being disposed one at each end of said recessed fitting on an 
underside thereof so that a click signal is transmitted to a 
computer when the thumb or fingers of an operator engage 
said roller or said recessed fitting with a force thereto. 

10. A rolling and sliding pointing device as defined in 
40 claim 6, wherein said roller, when detached from said 

recessed fitting, is usable as a stylus for input to a computer. 

11. A rolling and sliding pointing device as defined in 
claim 6, wherein said casing is a palmrest. 

12. A rolling and sliding pointing device as defined in 
45 claim 6, wherein said roller operates as a means for writing 

when detached from said recessed fitting. 

13. A rolling and sliding pointing device as defined in 
claim 12, wherein said roller comprises a pen edge, and is 
operable as a stylus for input to a computer when detached 

50 from said recessed fitting. 

14. A rolling and sliding pointing device as defined in 
claim 6, wherein said recessed fitting is mounted to an 
extended portion of a keyboard casing. 

15. A rolling and sliding pointing device as defined in 
5S claim 14, wherein said roller comprises a pen edge, and 

operates as a stylus for input to a computer when detached 
from said recessed fitting. 

16. A rolling and sliding pointing device as defined in 
claim 14, wherein said roller comprises a pen edge, and 

60 operates as a means for writing when detached from said 
recessed fitting. 

17. A rolling and sliding pointing device comprising: 
a rail connected with a casing; 

a roller rotatably and axially slidably carried on the rail, 
65 the roller including a grid drawn thereon; and 

a non-contact means for detecting the direction in, and the 
distance by, which the roller is axially moved and for 
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detecting the direction in which the roller is rotated and 
the number of revolutions thereof, wherein the non- 
contact means comprises a single photoelectric detector 
that detects the direction in which the roller is rotated 
and the number of revolutions thereof and detects the 
distance by which the roller is axially moved. 
18. A rolling and sliding pointing device as defined in 
claim 17, wherein said non-contact means is disposed on 
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said casing in a sliding field of said roller in opposed 
relationship to said roller. 

19. A rolling and sliding pointing device as defined in 
claim 17, wherein said non -contact means is disposed on 
said rail in the sliding field of said roller in opposed 
relationship to said roller. 
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